Aim: To collect information on diabetes management, diabetes complications, and awareness of self-control in diabetic population of the country. This study also evaluated the physician perspectives, psychological aspects, and quality of life of diabetic patients.
Diabetes mellitus is a chronic metabolic disease, which is emerging as a major public health problem. The approach to basic research, management and prevention of diabetes mellitus cannot occur without the results of epidemiological studies. Population studies all over the world have clearly showed that the prevalence of diabetes mellitus (DM) is escalating and prediations indicate a potentially explosive increase in the prevalence of diabetes worldwide, especially in developing countries such as Indonesia. 1 Worldwide prevalence of diabetes in adults was estimated to be 4.0% in 1995 and expected to rise to 5.4% by the year 2025. 1 The number of adults with diabetes in Indonesia is expected to rise from 6.9 million in 2010 to 12 million in the year 2030. 2 The incidence of diabetes in the Asian population seems to be on the rise and the incidence of late diabetes complications is also expected to correspondingly increase. This will inevitably impact on society and individuals in Indonesia unless drastic country-wide measures are taken. The health-care and fi nancial costs of the rise in the number of people with diabetes complications are compounded by the psycho-social burden to people with the condition. The heterogeneous ethnicity, races, and ways of lifestyle of the Indonesian population, living in more than 13000 islands, might also be the infl uencing factors.
The prevalence of urban Indonesia was 5.7% whereas that of impaired glucose tolerance was 10.2%. 3 The prevalence was vary in different region of Indonesia and mostly higher in the urban regions than in the subsequent province. In West Sumatra province, the prevalence of diabetes mellitus was 1.2% while the highest prevalence was in Sawahlunto city. 4 In Bali province, the prevalence of diabetes mellitus diagnosed by health care professional and based on symptoms was 1,0%, while in Denpasar city, capital of Bali province, the prevalence was 2,0%. 5 The increasing prevalence rate was also found in Ujung Pandang, which showed 1.5 to 5.4% in urban areas, in Manado showed an exceptionally high prevalence rate of 6.1% in urban areas. 6 The prevalence of diabetes in Jakarta was 3.7%. 7 There is no data available from Indonesia on the relationship between status of control and prevalence of complications to initiate improvement.
DiabCare study in Indonesia has been conducted in 1997, 1998, 2001, and 2003. 8 While all these studies evaluated the diabetic management, control and complications status, DiabCare 2003 study was the only one which had Quality of Life evaluation. Also, all previous DiabCare studies except DiabCare 2001 study was carried out involving specialists, 2001 study was carried out involving the primary care physicians. The DiabCare 2008 Indonesia study was initiated to evaluate the disease pattern, its management, control status and complication profi le in diabetic population of Indonesia, the association between the physicians' perception of diabetes and current practices, relation between duration of diabetes and diabetes complications, relation between duration of diabetes and quality of life of patient, psychological aspects of patients with diabetes mellitus and identify areas for possible improvements, the association between the patient's perceptions and treatment practices, current status of management of diabetes, its control and complication. This paper presents the outcome of the data collection for the Indonesian diabetes population.
METHODS

Study design
The study was carried out in 18 diabetes centers between November 2008 and February 2009. All data were obtained in each diabetes center by reviewing the patients' medical records. Data included information on patient demography, type of diabetes, frequency and nature of educational interventions received, cardiovascular risk factors (blood pressure, lipids, BMI, smoking history and drinking habits), glycaemic control [A1c and fasting blood glucose (FBG)], monitoring of renal function (serum creatinine, microalbuminuria and proteinuria), eye and feet examination in the past 12 months, chronic and severe late complications, diabetes management, and self-monitoring (blood and urine glucose). At each centre the investigator completed a questionnaire designed to capture physicians' perceptions about various aspects of diabetes management. This questionnaire was developed by consensus among the advisory board members after review of a variety of diabetes-related instruments and also previous cross sectional surveys. Psychological well-being of all the patients was assessed adapting WHO-well being Index (WHO-5). Quality of life (QoL) and treatment adherence were measured adopting DAWN survey questions. Patients were also requested to provide response to questions on, quality of life and treatment adherence (adapted from fi ve-item WHO well-being Index (WHO-5) and DAWN survey).
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Data collection method
This was a prospective study and data was documented on the DiabCare Asia Case Record Forms (CRFs), which were provided for each patient. Data was obtained from interview and laboratory assessments, as well as clinical examinations as they appeared in patient medical records. Blood samples for A1c measurements were obtained from venous blood EDTA 3 mL for all patients recruited and analyzed Prodia lab using HPLC method. Instrument used were VARIANT and D 10 for the assay, with the 95% confi dence limit being 4.7-6.4%. Data fi eld was left blank if no data were available.
Study population
This study was conducted in 18 centers in Indonesia, which represented the population of Indonesia.These centers were chosen due to the geographical spread, the fact that majority of the diabetic population in Indonesia were treated in secondary and tertiary care hospitals, and the history of previous DiabCare Asia Study (DiabCare 2003) . The study population included all patients registered in that clinic center for the management of diabetes for more than 12 months. The diabetes clinic was defi ned as any clinic that had more than 100 diabetic patients per month. Depending on the type of participating diabetes clinics (restructured hospital or primary health care institutes), the recruitment of patients were carried out in such a way that was representative of the diabetic patient population. About 100 patients were recruited from each participating clinic. Data were obtained from patients visiting each center from November 2008 to February 2009.
Data handling and statistical analysis
Data were entered into a Statistical Analysis System (SAS, Version 6.12, SAS Institute Inc USA) by electronic scanning and a data entry program was used to validate data quality and generate reports on missing/inconsistent/ invalid data. All data were tabulated and presented as appropriate for the type of data. Data from type 1 patients were not presented due to the small number of patients in each diabetes duration subgroups.
Summary data were presented as mean±SD or a proportion (percentage). Comparisons among groups of study measures were done by t-test, chi-square test, and ANOVA depending on the number of groups and nature of variables. QoL data was analyzed for association using Pearson correlation coeffi cient. Multiple logistic regressions was performed to compute odds ratio and analyze the relationship of identifi ed predictor (age, sex, physical activity, exercise, duration of diabetes, BMI, BP, cholesterol level, FPG, PPG, HbA1c, LDL and HDL) and outcome (HbA1c and complications). Variable proportion of target achievers of A1c and FPG were also presented as stratifi ed by different targets stipulated by various guidelines (ADA, IDF, EASD and APDPG).
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RESULTS
Patient demographic and characteristics
The total number of patients participated in this study from 18 centers was 1832. Patients from missing or confl icting basic information are excluded from analysis set. The subject characteristics are described in Table 1 .
Glycaemic control
The mean A1c value was 8.16±1.99 % and mean FPG was 143.6 mg/dl (Fig 1) . Depending on the criteria applied (IDF/ADA or APDPG), 67-82% were not on target for A1c and 47-69% not on target for FPG (Fig. 2) . 
Lipid Control
The fasting lipid profi le of diabetes patients are shown in Table 3 . Lipid measurements were done for about 76% (1390/1832) of patients. Dyslipidemia was reported in 60% (834/1390) of patients for whom lipid measurements were done. 74% (617/834) of patients with dyslipidemia have received lipid lowering treatment. When stratifi ed according to duration of diabetes, the number of patients treated for dyslipidemia increased with duration of diabetes signifi cantly (p<0.0001). Among those who received treatment for dyslipidemia, almost all patients received statins with a few (7.2%) on fi brates.
Diabetes Complications
In this study 57.8% (1031/1785) were evaluated for diabetic complications. Renal function was evaluated by testing for microalbuminuria (14.25; 262/1785) and serum crea tinine (73.9%; 1317/1785). Among those tested for micro albuminuria, 24.14% (63/262) had micro albuminuria (30-300 mg/l excreated albumin), 6.52% (17/262) had macroalbuminuria (>300 mg/dL/24h excreted protein).The number of patients with serum creatinine >180 μmol/l increased signifi cantly (p=0.001) with duration of diabetes.
Symptoms of neuropathy were observed in 67.17% (671/1133) of patients evaluated for neuropathy. Micro fi lament test was performed for a small group of patients (1.32% 15/1131) and ankle jerk was absent in 67.67% (767/1133) of patients tested for neuropathy.
Amongst foot complications, the frequencies of healed ulcer (p<0.001) and angioplasty (p< 0.01) increased signifi cantly with increase in duration of diabetes CAD (10.1% 166/1785), erectile dysfunction (8.9% 161/1785) and cerebral stroke (5.63% 101/1785) were reported as late complications and the proportion of patients with CAD and erectile dysfunction increased with duration of diabetes from 6.67 to 12.84% (p<0.01) and 5.03 to 12.99% (p=NS) respectively (Table 4 ). Based on reported systolic blood pressure (SBP), diastolic blood pressure (DBP) and whether patients required medication for hypertension, 59.4% (1060/1785) could be considered as having co-existing hypertension. Amongst these 56.5% (599/1060) were on medication, most of them on ACE inhibitor (55.18%, 559/1013) followed by Ca 2+ channel antagonists (37.91%, 384/1013) and angiotensin receptor blockers (ARB) (27.44%, 278/1013) and others.
Increasing duration of diabetes was generally associated with more complications. This attained statistical signifi cance with cataract (OR=1.33; 95% CI 1.03 to 1.70), proliferative retinopathy (OR=1.99; 95% CI 1.06 to 3.71), healed ulcer (OR=1.63; 95% CL 1.04 to 2.55), and CAD (OR=1.40; 95% CI 1.07 to 1.83).
Management
As shown in Table-5, 81.32% (1489/1785) of patients were on OADs (± insulin), 37.7% (673/1785) were on insulin (±OADs). Amongst OADs users, majority used biaguanides followed by sulfonylureas and alpha glucosidase inhibitors. For single OAD treatment, biaguanides or sulfonylureas were fi rst choice. Among the insulin users, majority was using human insulin (73.2%, 493/673) and premix insulin (58.5% 394/673). Analogues were used by 24.9% (168/673) of patients only.
Based on the data available on glucose self monitoring, only 22.16% (396/1785) of patients practiced any form of self-monitoring. The mean frequency of selfmonitoring was 4.96 ±6.66 times per month.
As per the available data among the insulin users, majority of them were using insulin injections twice daily (n=371; 55.71%) followed by those using more than twice daily (n=167; 25.08%) and once daily (n=126; 18.91%). Most of the insulin users were using insulin pen (n=631; 94.75%). The insulin dose increased with the duration of diabetes (p=0.001) and it was observed that the OAD use decreased among the patients having diabetes more than 10 years. Few patients (0.7%; 12/1785) were taking anti obesity treatment. Anti platelet drugs were used by 29.1% (520/1785) of patients, almost all on aspirin.
Psychological well-being, QoL and treatment adherence
Most responses from patients fell in positive impact territory in WHO-5 well being index as shown in Figure 3 . The psychological well-being scores correlated positively and signifi cantly (p<0.01) with glycaemic control. Majority of patients responded positively on their quality of life (QoL) as presented in Figure 4 . In addition to these questions, patients who were not using insulin were asked to provide responses to two questions 1. "I am very worried having to start on insulin" (38.6% agreed) 2.starting on insulin would mean I have not followed my treatment recommendation properly (39.5% agreed). 
Physicians' perceptions
All 18 physicians responded to the physician questionnaire. There were many key results. When asked 'do you advice A1c estimation of every patients of yours', almost all (94.44%, 17/18) the physicians preferred to do it. 65 % (12/18) of physicians responded that they would test A1c 4 times a year for patients who are uncontrolled (A1c>7%), 72% (13/18) of physicians feel that less than 40% of their patients are under A1c of <7. Majority of physicians (77% 14/18) feel that 2 OAD combinations are justifi ed. The use of analogues insulin for better glycaemic control was advocated by almost all (94.44% 17/18) of physicians and self monitoring of blood sugar and the use of modern insulin delivery devices like insulin pens were also supported by all the physicians.
DISCUSSIONS
The DiabCare Asia project was initiated to study the status of diabetes care and prevalence of diabetic complications in Asia. This study was conducted in different countries in Asia from 1995. Indonesia participated in this study for the fi rst time in 1998 and later in 2003. 15 The results pertaining to 2003 DiabCare Indonesia were not published; however included here for the purpose of discussion. The level of glycaemic control in this study is less than satisfactory despite the fact that all patients are on OADs. However, achieving good glycaemic control, according to the ADA, or IDF or APDPG guidelines was diffi cult. 10, 11, 13 The QuED study outcome showed that the risk of poor glycaemic control (A1c > 7.0%) correlated highly with physicians' own patient assessments. 17 In type 2 diabetes, the lack of appreciation of the progressive decline of the betacell function, the avoidance of poly-pharmacy/insulin treatment, the fear of hypoglycaemia and of exacerbating weight gain, as well as unfounded fears over the possibility of increased macrovascular risk with insulin therapy can all contribute to the problem of sub-optimal glycaemic control. 18 A multi-disciplinary approach is needed to achieve glycaemic target. Newly-diagnosed individuals should be treated intensively with the aim of achieving A1c <6.5% within 6 months of diagnosis. For those who are not at goal after three months, combination therapy should be considered in order to reach the 6-month goal. For individuals who have particularly high blood glucose at diagnosis (A1c ≥9%), consideration should be given to initiating combination therapy immediately, and/or use of insulin therapy (before transfer to monoor combination oral therapy) in order to reduce glucose toxicity and reach glycaemic goals as soon as possible.
In the present study, there was an increasing trend in values for FPG, insulin users, insulin dose, and duration of treatment with duration of diabetes. In spite of increase in number of patients on insulin with the increase in duration of diabetes, the FPG remained high. This indicates there is a need for intensifying the insulin therapy by the physicians.
Serum creatinine was performed for majority (73.9% 1320/1785) of patients and microalbuminuria test was performed for 14.25% of patients, The American Diabetes Association (ADA) and the National Institutes of Health (NIH) recommend the annual assessment of urine albumine and also the estimation of glomerular fi ltration rate (eGFR) from serum creatinine at least once a year in all people with diabetes. eGFR and urine albumin are key markers of diabetic kidney disease. 19 Data on other diabetic complications showed that neuropathy (67.2%) was the most common complication. Since diabetic neuropathy has been reported to increase the risk for other complications including leg amputations and foot ulcers, screening programs to diagnose diabetic neuropathy should be performed on a regular basis. 20 This may be due to inadequate facilities at some hospitals as well as due to increase in number of patients with neuropathy so that there is very less time for physicians to evaluate all diabetic patients for neuropathy.
The mean duration of diabetes, duration of OAD treatment and duration of insulin treatment are 9.25, 8.40 and 2.77 years respectively (Table 1.) Insulin therapy is shorter when compared to total treatment duration for diabetes in this study and it was also observed that majority of patients' A1c is above target showed that about 50% of type 2 patients on prior OADs failed to achieve glycaemic control required insulin treatment to maintain control of glycaemia about 6 years after diagnosis. 21 Since QoL was improved when insulin was initiated in a group of patients with favourable QoL scores, insulin initiation should not be delayed until oral agents fail to maintain adequate glycaemic control. 22 In the present study, majority of patients rated their quality of life to be good or at least acceptable. Quality of life is an important health outcome, representing the ultimate goal of all health interventions. People with diabetes often feel challenged by their disease and its daily management demands. In the present study QoL (DAWN) scores inversely correlated with glycaemic parameters.
One of the objectives of this study was to describe physicians' attitudes toward diabetes care. This study highlights the challenges physicians face between managing diabetes while coping with the realities. The data indicate that there is a gap between the frequencies of A1c test recommended by the physicians versus real life practice. This gap may be fi lled by creating awareness on disease progression and related complications. Majority of physicians agreed with the goals of good glycemic control and preventing complications. Moreover, almost all physicians believed that analogues improve glycaemic control and advocated self monitoring of blood glucose and use of modern insulin devices like insulin pens.
In conclusion, the fi ndings of this retrospective-prospective cross sectional study on Indonesian patients suggests thatGlycaemic control in type 2 diabetic patients is below the stipulated guidelines. The poor glycemic control is refl ected in the number of complications observed. To reduce the risk of diabetes-associated complications, glycaemia needs to be maintained at a satisfactory level and earlier detection of the disease should be part of the strategy There is a need for a large proportion of patients to be adjusted to more intensive pharmacotherapy, to delay the disease progression, and achieving the ultimate goal of preventing the development of late onset complications. This can be achieved by strengthening the multi-disciplinary approach and stressing on the pillars of diabetes management : Lifestyle changes, patient education, appropriate pharmacotherapy and self-testing, to manage diabetes mellitus.
Indeed, on the subject of intensive pharmacotherapy, the UKPDS study showed that almost all patients will require multiple oral agents to achieve desired glycaemic targets, and in a large proportion of patients, insulin therapy will be necessary. 23 Since most of the patients were diagnosed for their diabetes in a later stage (not as the UKPDS subjects), early insulin initiation and intensifi cation are needed to delay the progress of type 2 diabetes, to prevent its complications, to alleviate the burden on healthcare systems and to improve patient quality of life in Indonesia.
